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2Petitioner’s Demonstrative Exhibit
Not Evidence

I. ’023 Patent - IPR2019-01103

II. ’701 Patent - IPR2019-01102

III. ’543 Patent - IPR2019-01105

IV.’904 Patent - IPR2019-01101 (and IPR2019-01573)



Introduction to the Challenged Patents

3’023 Pet., Paper 2, p. 11.
Petitioner’s Demonstrative Exhibit

Not Evidence

Alleged problem solved by Challenged Patents



Introduction to the Challenged Patents

4’023 Patent, EX1001, FIG.1; ’023 Pet., Paper 2, p. 12.
Petitioner’s Demonstrative Exhibit

Not Evidence

System of the Challenged Patents



Instituted Grounds

5’023 Pet., Paper 2, p. 7; ’023 DI., Paper 7, pp. 7, 30.

IPR2019-01103 (’023 Patent)

Claim(s) References

Ground 1 11, 16-21 Ito (EX1005) and Gardner (EX1006)

Ground 2 22 Ito, Gardner, and Gilhousen390 (EX1007)

Ground 3 23 Ito, Gardner, and Fenwick (EX1008)

Ground 4 11, 16-22 Gilhousen865 (EX1009) and Gilhousen390

Ground 5 23 Gilhousen865, Gilhousen390 and Fenwick

Petitioner’s Demonstrative Exhibit
Not Evidence



’023 Patent – Independent Claim 11

6’023 Pet., Paper 2, p. 13; ’023 Patent, EX1001, FIG.4.

IPR2019-01103 (’023 Patent) – Claim 11
11. An apparatus configured to move relative to Earth, the 
apparatus comprising: 

a plurality of spatially separated antennas; and 

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and 

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence



Undisputed Issues

7’023 POR, Paper 12; ’023 Patent, EX1001, 12:8-16. 

IPR2019-01103 (’023 Patent)

Ito Discloses an Apparatus Configured to Move Relative to Earth

Gardner Discloses a Plurality of Spatially Separated Antennas

Ito + Gardner Discloses a Receiver Configured to Receive Fixed Port
Signals from a Fixed Port Through the Plurality of Spatially Separated 
Antennas
Ito Discloses a Transmitter Configured to Transmit Radio Frequency 
Signals Corresponding to the Received Fixed Port Signals

Gilhousen390 Discloses a Plurality of Spatially Separated Antennas

Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to 
Receive Fixed Port Signals from a Fixed Port Through the Plurality of 
Spatially Separated Antennas
Gilhousen865 Discloses a Transmitter Configured to Transmit Radio 
Frequency Signals Corresponding to the Received Fixed Port Signals

Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2019-01103 (’023 Patent) 
– Claim 11

11. An apparatus configured to move relative 
to Earth, the apparatus comprising: 

a plurality of spatially separated antennas; 
and 

a receiver configured to receive fixed port 
signals from a fixed port through the plurality 
of spatially separated antennas; and 

a transmitter configured to transmit radio 
frequency signals to a mobile device 
corresponding to the received fixed port 
signals. 



Ito’s Mobile Base Device (MSS) Discloses an Apparatus Configured to Move Relative to Earth

8Ito, EX1005, FIG. 6 (annotated); ’023 Pet., Paper 2, pp. 18 and 29. 

Ito Discloses an Apparatus Configured to Move 
Relative to Earth

Petitioner’s Demonstrative Exhibit
Not Evidence



Ito’s MSS Includes a Receiver Configured to Receive a Plurality of Signals

9Ito, EX1005, FIGs. 3, 6 (annotated); ’023 Pet., Paper 2, pp. 31-34. 

Ito Discloses a Receiver Configured to Receive 
Fixed Port Signals from a Fixed Port

Petitioner’s Demonstrative Exhibit
Not Evidence

Ito’s MSS includes a “first 
transmitter-receiver unit 50” 



Ito’s MSS Includes a Receiver Configured to Receive a Plurality of Signals

10Ito, EX1005, FIGs. 3, 1 (annotated); ’023 Pet., Paper 2, p. 32. 

Ito Discloses a Receiver Configured to Receive 
Fixed Port Signals from a Fixed Port

Ito’s MSS Receives a 
Plurality of Cellular 
Signals From a 
Plurality of BSSs

Petitioner’s Demonstrative Exhibit
Not Evidence



Gardner Discloses a Plurality of Spatially Separated Antennas

11Gardner, EX1006, FIG. 1 (annotated); ’023 Pet., Paper 2, p. 34. 
Petitioner’s Demonstrative Exhibit

Not Evidence

Gardner Discloses a 
Plurality of Spatially 
Separated Antennas



Ito + Gardner Discloses Communications Using a Plurality of Spatially Separated Antennas

12Denning Decl., EX1003, p. 57; ’023 Pet., Paper 2, pp. 29-31. 

Exemplary Combination of 
Ito with Gardner’s Spatially 
Separated Antennas

Petitioner’s Demonstrative Exhibit
Not Evidence

Ito + Gardner Discloses a Receiver 
Configured to Receive Fixed Port 
Signals from a Fixed Port Through 
the Plurality of Spatially Separated 
Antennas



Ito’s MSS Includes a Transmitter Configured to Transmit Radio Signals to a Portable Device

13Ito, EX1005, FIGs. 3, 6 (annotated); ’023 Pet., Paper 2, pp. 35-36. 

Ito Discloses a Transmitter Configured to Transmit 
Radio Frequency Signals Corresponding to the 
Received Fixed Port Signals

Petitioner’s Demonstrative Exhibit
Not Evidence

Ito’s MSS includes a 
“second transmitter-
receiver unit 80” 



Gilhousen390 Discloses a Plurality of Spatially Separated Antennas

14Gilhousen390, EX1007, 14:36-39, FIG. 3; ’023 Pet., Paper 2, p. 57.

Gilhousen390 Discloses a Plurality of Spatially 
Separated Antennas

Petitioner’s Demonstrative Exhibit
Not Evidence



Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to Receive Fixed Port Signals 
from a Fixed Port Through the Plurality of Spatially Separated Antennas

15Gilhousen865, FIGs. 1, 4 (annotated); Gilhousen390, FIG. 3 (annotated); 
’023 Pet., Paper 2, p. 59.

Gilhousen865 + Gilhousen390 Discloses a Receiver Configured to Receive Fixed 
Port Signals from a Fixed Port Through the Plurality of Spatially Separated Antennas

Petitioner’s Demonstrative Exhibit
Not Evidence



Gilhousen865 Discloses a Transmitter Configured to Transmit Radio Frequency Signals 
Corresponding to the Received Fixed Port Signals

16Gilhousen865, 3:55-57, FIG. 2; ’023 Pet., Paper 2, p. 60.

Gilhousen865 Discloses a Transmitter Configured to Transmit Radio Frequency 
Signals Corresponding to the Received Fixed Port Signals

Petitioner’s Demonstrative Exhibit
Not Evidence



Disputed Issues

17’023 POR, Paper 12.
Petitioner’s Demonstrative Exhibit

Not Evidence

I. Claim Construction
A. Mobile Device
B. Automotive Vehicle

II. Ito + Gardner
A. Ito discloses a “mobile device”
B. Gardner discloses selecting a “best signal”

III. Gilhousen865 + Gilhousen390
A. Gilhousen865 discloses “an apparatus configured to move relative to Earth”
B. Gilhousen865 discloses a “mobile device”
C. Gilhousen865 discloses an “automotive vehicle”

IV.Motivation to Combine
A. Ito + Gardner + Gilhousen390
B. Gilhousen865 + Gilhousen390



Disputed Issues – Claim Construction
“Mobile Device”

18
’023 Petitioner’s Reply, Paper 19, pp. 4-8; 
’023 POR, Paper 12, pp. 13-16. 

Petitioner’s Demonstrative Exhibit
Not Evidence

Proposed Construction of “Mobile Device”

VWGoA Patent Owner

“Plain and Ordinary Meaning”

“a device that must register with and be 
able to directly communicate with the 

cellular network.”
Alternatively: 

“a movable device capable of receiving and 
transmitting radio signals”



Disputed Issues – Claim Construction
“Mobile Device”

19’023 Petitioner’s Reply, Paper 19, pp. 5-6. 
Petitioner’s Demonstrative Exhibit

Not Evidence

VWGoA’s Argument – No construction needed



Disputed Issues – Claim Construction
“Mobile Device”

20’023 Petitioner’s Reply, Paper 19, p. 8. 
Petitioner’s Demonstrative Exhibit

Not Evidence

VWGoA’s Alternative Construction –
“a movable device capable of receiving and transmitting radio signals”



Disputed Issues – Claim Construction
“Mobile Device”

21’023 POR, Paper 12, pp. 13-14. 
Petitioner’s Demonstrative Exhibit

Not Evidence

Carucel’s Argument



Disputed Issues – Claim Construction
“Mobile Device”

22’023 Petitioner’s Reply, Paper 19, pp. 6-7. 
Petitioner’s Demonstrative Exhibit

Not Evidence

VWGoA’s Reply

’023 Patent Specification

’023 Patent Claims Prosecution History



Disputed Issues – Claim Construction
“Automotive Vehicle”

23’023 POR, Paper 12, p. 16-17; ’023 Denning Reply Decl., EX1034, ¶28.
Petitioner’s Demonstrative Exhibit

Not Evidence

Proposed Construction of “Automotive Vehicle”

VWGoA Patent Owner

“Plain and Ordinary Meaning”

“automobile”Alternatively: 

“a vehicle moving by means of its own 
power”



Disputed Issues – Claim Construction
“Automotive Vehicle”

24’023 Petitioner’s Reply, Paper 19, p. 9. Petitioner’s Demonstrative Exhibit
Not Evidence

VWGoA’s Argument – No construction needed



Disputed Issues – Claim Construction
“Automotive Vehicle”

25’023 Denning Decl., EX1003, ¶184; ’023 Pet., Paper 2, p. 64.. Petitioner’s Demonstrative Exhibit
Not Evidence

VWGoA’s Alternative Construction –
“a vehicle moving by means of its own power”



Disputed Issues – Claim Construction
“Automotive Vehicle”

26’023 POR, Paper 12, p. 16. Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument



Disputed Issues – Claim Construction
“Automotive Vehicle”

27’023 Petitioner’s Reply, Paper 19, p. 9. 
Petitioner’s Demonstrative Exhibit

Not Evidence

VWGoA’s Reply



Disputed Issues – Ito + Gardner
Ito discloses “mobile device”

28’023 Denning Decl., EX1003, ¶118; Ito, EX1005, FIG. 6 (annotated); 
’023 Pet., Paper 2, p. 35..

Petitioner’s Demonstrative Exhibit
Not Evidence

Ito Discloses the Plain and 
Ordinary Meaning of “mobile 
device,” as well as VWGoA’s
alternative construction



Disputed Issues – Ito + Gardner
Ito discloses “mobile device”

29Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

’023 POR, Paper 12, p. 44.



Disputed Issues – Ito + Gardner
Ito discloses “mobile device”

30

’023 Petitioner’s Reply, Paper 19, p. 13.

Petitioner’s Demonstrative Exhibit
Not Evidence

Denning Reply Decl., EX1034, ¶36.

Ito Discloses “mobile device” 
even under PO’s proposal



Disputed Issues – Ito + Gardner
Ito Discloses “mobile device”

31Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Expert’s Admission

’023 Pet. Reply, p. 14.



Disputed Issues – Ito + Gardner
Gardner Discloses Selecting a “best signal”

32Petitioner’s Demonstrative Exhibit
Not Evidence

Gardner Discloses the Plain and 
Ordinary Meaning of Selecting a 
“best signal” (Dependent Claim 16)

’023 Denning Decl., ¶121.

’023 Pet., pp. 36-37; ’023 Pet. Reply, pp. 14-15.



Disputed Issues – Ito + Gardner
Gardner Discloses Selecting a “best signal”

33Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

VWGoA’s Reply

’023 POR, p. 47.

’023 Denning Reply Decl., ¶42.

’023 Denning Reply Decl., ¶45.’023 Pet. Reply,  pp. 15-16.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

34Petitioner’s Demonstrative Exhibit
Not Evidence

’023 Denning Decl., ¶166.

Gilhousen865, FIG. 1.

’023 Pet., pp. 56, 59; ’023 POR, pp. 51-52; ’023 Pet., 
Paper 2, p. 56..



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

35Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

’023 POR, pp. 51-52.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses “an apparatus configured to move relative to Earth”

36Petitioner’s Demonstrative Exhibit
Not Evidence

VWGoA’s Reply

’023 Denning Reply Decl., ¶50.

’023 Denning Reply Decl., ¶¶52, 54.
’023 Pet. Reply, pp. 16-18.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses a “mobile device”

37Petitioner’s Demonstrative Exhibit
Not Evidence

’023 Denning Dec., ¶172.

Gilhousen865, FIG. 2 (annotated).

Gilhousen865 Discloses the Plain and Ordinary Meaning of 
“mobile device.”

’023 Denning Reply Decl., ¶55.
’023 Pet., pp. 21, 60; ’023 Pet. Reply, pp. 18-20; ’023 POR, pp. 52-53. 



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses a “mobile device”

38Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

’023 POR, pp. 52-53.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses a “mobile device”

39Petitioner’s Demonstrative Exhibit
Not Evidence

’023 Denning Reply Decl., ¶58.

Gilhousen865 Discloses “mobile device” Even Under PO’s Proposal

’023 Pet. Reply, p. 19.

’023 Pet. Reply, pp. 19-20.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses an “automotive vehicle”

40Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen865 Discloses the Plain and Ordinary Meaning of “automotive 
vehicle” (Dependent Claim 20)

’023 Denning Decl., ¶184.’023 Pet., p. 64.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses an “automotive vehicle”

41Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

’023 POR, pp. 54-55.



Disputed Issues – Gilhousen865 + Gilhousen390
Gilhousen865 Discloses an “automotive vehicle”

42Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen865 discloses “automotive vehicle” even 
under Carucel’s Alternative Construction.

’023 Denning Reply Decl., ¶62. ’023 Denning Reply Decl., ¶63.

’023 Pet. Reply, pp. 20-21.



Disputed Issues – Motivation to Combine
Ito + Gardner

43Gardner, FIG. 1; Ito, FIG. 3 (annotated).
Petitioner’s Demonstrative Exhibit

Not Evidence

Ito’s MSS is similar to Gardner’s receiver

Ito’s MSS Receiver

Gardner’s Receiver

’023 Pet., pp. 26-28, 31-34; ’023 Pet. Reply, pp. 21-23; ’023 POR, pp. 36-37.



Disputed Issues – Motivation to Combine
Ito + Gardner

44

’023 Denning Decl., ¶103.

Petitioner’s Demonstrative Exhibit
Not Evidence

Ito acknowledges the problem of “high speed fading phenomena.”

’023 Pet., pp. 26-27.



Disputed Issues – Motivation to Combine
Ito + Gardner

45Petitioner’s Demonstrative Exhibit
Not Evidence

Gardner discloses a solution to the problem of 
fading: spatial diverse antennas

’023 Denning Decl., ¶104.
’023 Pet., pp. 26-27.



Disputed Issues – Motivation to Combine
Ito + Gardner

46’023 Denning Decl., ¶105; Ito, FIG. 3 and Gardner, FIG. 1 (annotated).
Petitioner’s Demonstrative Exhibit

Not Evidence

Exemplary combination of Ito and Gardner

’023 Pet., p. 27; ’023 Pet. Reply, p. 22.



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

47Gardner, FIG. 1; Gilhousen390, FIG.3 (annotated). 

Gilhousen390’s receiver is 
similar to Gardner’s receiver

Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen390’s Receiver

Gardner’s Receiver

’023 Pet., pp. 23, 42-45; ’023 Pet. Reply, pp. 23-24; ’023 POR, pp. 37-38.   



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

48

Gardner, 1:38-44. 

Petitioner’s Demonstrative Exhibit
Not Evidence

Gardner acknowledges the difficulty of “align[ing] the phases”

’023 Pet., pp. 43-44. 



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

49

Gilhousen390, 13:21-28. 

Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen390 discloses a solution to the 
problem of “align[ing] the phases” 

’023 Pet., pp. 43-44, 46. 



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

50’023 POR, p. 29. Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel argues FDMA/TDMA is 
incompatible with CDMA



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

51’023 Pet. Reply, pp. 23-24. 
Petitioner’s Demonstrative Exhibit

Not Evidence

FDMA/TDMA is compatible with CDMA: (1)

’023 Denning Reply Decl., ¶¶64-65. 



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

52Petitioner’s Demonstrative Exhibit
Not Evidence

FDMA/TDMA is compatible with CDMA: (2)

’023 Denning Reply Decl., ¶65. 

’023 Pet. Reply, pp. 23-24. 



Disputed Issues – Motivation to Combine
Ito + Gardner + Gilhousen390

53

ITU, ’023 EX1038, p. 33. 

Petitioner’s Demonstrative Exhibit
Not Evidence

FDMA/TDMA is compatible with CDMA: (3)

’023 Pet. Reply, pp. 23-24. 



Disputed Issues – Motivation to Combine
Gilhousen865 + Gilhousen390

54Gilhousen865, FIG. 1; Gilhousen390, FIG.1. 

Gilhousen865’s system is 
similar to Gilhousen390’s
system

Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen390’s System

Gilhousen865’s System
’023 Pet., pp. 44, 51-56; ’023 Pet. Reply, pp. 24-25; ’023 POR, pp. 39-41. 



Disputed Issues – Motivation to Combine
Gilhousen865 + Gilhousen390

55

’023 Denning Decl., ¶159.

Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen865’s system suffers from a well-known fading problem

’023 Pet., p. 53. 



Disputed Issues – Motivation to Combine
Gilhousen865 + Gilhousen390

56Petitioner’s Demonstrative Exhibit
Not Evidence

Gilhousen390 discloses a solution 
to the fading problem

’023 Denning Decl., ¶160.

’023 Pet., p. 53-54. 



Disputed Issues – Motivation to Combine
Gilhousen865 + Gilhousen390

57’023 POR, p. 39.
Petitioner’s Demonstrative Exhibit

Not Evidence

Carucel’s Argument



Disputed Issues – Motivation to Combine
Gilhousen865 + Gilhousen390

58Petitioner’s Demonstrative Exhibit
Not Evidence

VWGoA’s Reply

…

’023 Denning Reply Decl., ¶67.

’023 Denning Reply Decl., ¶68.

’023 Pet. Reply, pp. 24-25. 



’023 Patent – All Elements Disclosed or Obvious

59’023 Pet., p. 7; ’023 DI., p. 30.

IPR2019-01103 (’023 Patent) – Claim 11
11. An apparatus configured to move relative to Earth, the 
apparatus comprising: 

a plurality of spatially separated antennas; and 

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and 

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence



IPR2019-01102
’701 Patent

Petitioner’s Demonstrative Exhibit
Not Evidence 60



Instituted Grounds

61’701 Pet., Paper 2, p. 6; ’701 DI., Paper 7, p. 28.

IPR2019-01102 (’701 Patent)

Claim(s) References

Ground 1 10, 15-18, 31, 33-35 Ito (EX1005) and Gardner (EX1006)

Ground 2 10, 15-18, 31, 33-35 Gilhousen865 (EX1009) and Gilhousen390 (EX1007)

Petitioner’s Demonstrative Exhibit
Not Evidence



’023 Patent vs. ’701 Patent

62

IPR2019-01103 (’023 Patent) – Claim 11
11. An apparatus configured to move relative to Earth, the 
apparatus comprising: 

a plurality of spatially separated antennas; and 

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and 

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2019-01102 (’701 Patent) – Claim 10
10. A movable base station configured to move relative to 
Earth, the movable base station comprising:

a plurality of spatially separated antennas;

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; 

a controller configured to align and combine the received 
fixed port signals; and

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 

IPR2019-01103 (’023 Patent) – Claim 17
17. An apparatus in accordance with claim 11, further 
comprising a controller configured to align and combine the 
received radio frequency signals. 



’701 Patent – Other Independent Claims

63’701 Patent, EX1001, Claims 10, 31. 
Petitioner’s Demonstrative Exhibit

Not Evidence

’701 Patent – Claim 31
31. A movable base station configured to move relative to
Earth, the movable base station comprising: 

a plurality of spatially separated antennas; 

a receiver configured to receive fixed port signals from a
fixed port through the plurality of spatially separated
antennas; and;

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed
port signals, the radio frequency signals transmitted
within time slots of time-division multiplex channels.

IPR2019-01102 (’701 Patent) – Claim 10
10. A movable base station configured to move relative to 
Earth, the movable base station comprising: 

a plurality of spatially separated antennas; 

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas;

a controller configured to align and combine the received 
fixed port signals; and

a transmitter configured to transmit radio frequency signals
to a mobile device corresponding to the received fixed
port signals.



’023 Patent and ’701 Patent
All Elements Disclosed or Obvious

64’701 Pet., Paper 2, p. 6; ’701 DI., Paper 7, p. 28.

IPR2019-01103 (’023 Patent) – Claim 11

10. An apparatus comprising: 

a plurality of spatially separated antennas; and 

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and 

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2019-01102 (’701 Patent) – Claim 31
11. A movable base station configured to move relative to 
Earth, the movable base station comprising:

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; 

a controller configured to align and combine the received 
fixed port signals; and

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals. 



IPR2019-01105
’543 Patent

Petitioner’s Demonstrative Exhibit
Not Evidence

65



Instituted Grounds

66’543 Pet., Paper 2, p. 7; ’543 DI, Paper 8, pp. 7, 28.

IPR2019-01105 (’543 Patent)

Claim(s) References

Ground 1 10, 12, 19-21, 23, 26, 44, 
50-53 Ito (EX1004) and Paneth (EX1005)

Ground 2 13, 25, 45, 55 Ito, Paneth, and Gilhousen390 (EX1006)

Ground 3 18, 49 Ito, Paneth, and Gardner (EX1007)

Ground 4 54 Ito, Paneth, and Forssén (EX1008)

Petitioner’s Demonstrative Exhibit
Not Evidence



’023 Patent vs. ’543 Patent

67

IPR2019-01105 (’543 Patent) – Claim 10

10. An apparatus comprising: 

a plurality of spatially separated antennas; 

a receiver configured to receive, through the plurality of 
spatially separated antennas, a plurality of cellular signals 
from a plurality of base station interface circuits; and 

a transmitter configured to transmit a mobile device radio 
frequency signal to a mobile device moving relative to Earth 
while the apparatus is moving relative to the plurality of base 
station radio interface circuits and relative to Earth, the 
mobile device radio frequency signal including data 
extracted from the cellular signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2019-01103 (’023 Patent) – Claim 11
11. An apparatus configured to move relative to Earth, the 
apparatus comprising:

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals.



’543 Patent – Other Independent Claims

68’543 Pet., Paper 2, pp. 33-67.

’543 Patent – Claim 10

10. An apparatus comprising: 

a plurality of spatially separated antennas; 

a receiver configured to receive, through the plurality of 
spatially separated antennas, a plurality of cellular signals 
from a plurality of base station interface circuits; and 

a transmitter configured to transmit a mobile device radio 
frequency signal to a mobile device moving relative to Earth 
while the apparatus is moving relative to the plurality of base 
station radio interface circuits and relative to Earth, the 
mobile device radio frequency signal including data 
extracted from the cellular signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence

’543 Patent – Claim 21
21. An apparatus comprising: 

a plurality of spatially separated antennas; 

a first receiver configured to receive, through the plurality of spatially 
separated antennas, a cellular signal transmitted from a base station 
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a 
mobile device moving relative to Earth while the apparatus is moving 
relative to the base station radio interface circuit and in the same 
direction as the mobile device, the mobile device signal including data 
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal 
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the 
plurality of spatially separated antennas, another cellular signal to the 
base station radio interface circuit while the apparatus is moving 
relative to the base station radio interface circuit and relative to Earth, 
the another cellular signal including other data extracted from the 
another mobile device signal.

• Claim 44 mirrors Claim 10 
• Claim 52 mirrors Claim 21



Undisputed Issues

69’543 POR, Paper 16, iii.

IPR2019-01105 (’543 Patent)

Previously 
Addressed 
for the ’023 

Patent?
Ito Discloses the Apparatus Moving Relative to Earth and Base Station 
Radio Interface Circuits
(See Slides 8, 10; ’543 Pet., Paper 2, p. 33-38)

Ito Discloses a Receiver Configured to Receive a Plurality of Cellular 
Signals
(See Slides 9-10; ’543 Pet., Paper 2, p. 38-47)

Ito Discloses a Transmitter Configured to Transmit a Radio Frequency 
Signal Including Data from the Cellular Signals
(See Slide 13; ’543 Pet., Paper 2, p. 47-51)

Paneth Discloses a Plurality of Spatially Separated Antennas 

Ito Discloses a Second Receiver and Second Transmitter  
Petitioner’s Demonstrative Exhibit

Not Evidence

X
X



Paneth Discloses a Base Station Having a Plurality of Spatially Separated Antennas

70’543 Pet., Paper 2, pp. 20-23, 29-38.
Petitioner’s Demonstrative Exhibit

Not Evidence

EX1005, Paneth, FIG. 2 (annotated); 
Pet. 21.

Paneth Discloses a 
Plurality of Spatially 
Separated Antennas



Ito + Paneth Disclose Communications Using a Plurality of Spatially Separated 
Antennas

71’543 Pet., Paper 2, pp. 29-38.

Ito and Paneth Disclose Communications Using 
a Plurality of Spatially Separated Antennas

Exemplary Combination of 
Ito with Paneth’s Spatially 
Separated Antennas

Petitioner’s Demonstrative Exhibit
Not Evidence

EX1004, Ito, FIG. 3; EX1005, Paneth, FIG. 2 (annotated); Pet. 31.



72’543 Pet., Paper 2, pp. 33-67.

’543 Patent – Claim 10

10. An apparatus comprising: 

a plurality of spatially separated antennas; 

a receiver configured to receive, through the plurality of 
spatially separated antennas, a plurality of cellular signals 
from a plurality of base station interface circuits; and 

a transmitter configured to transmit a mobile device radio 
frequency signal to a mobile device moving relative to Earth 
while the apparatus is moving relative to the plurality of base 
station radio interface circuits and relative to Earth, the 
mobile device radio frequency signal including data 
extracted from the cellular signals. 

Petitioner’s Demonstrative Exhibit
Not Evidence

’543 Patent – Claim 21
21. An apparatus comprising: 

a plurality of spatially separated antennas; 

a first receiver configured to receive, through the plurality of spatially 
separated antennas, a cellular signal transmitted from a base station 
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a 
mobile device moving relative to Earth while the apparatus is moving 
relative to the base station radio interface circuit and in the same 
direction as the mobile device, the mobile device signal including data 
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal 
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the 
plurality of spatially separated antennas, another cellular signal to the 
base station radio interface circuit while the apparatus is moving 
relative to the base station radio interface circuit and relative to Earth, 
the another cellular signal including other data extracted from the 
another mobile device signal.

• Claim 44 mirrors Claim 10 
• Claim 52 mirrors Claim 21

’543 Patent – All Elements of Clams 10 & 44 Disclosed or Obvious



Ito’s MSS Discloses the “Second Receiver” and the “Second Transmitter” 

73’543 Pet., Paper 2, pp. 55-65; EX1004, Ito, FIG. 3 (annotated).
Petitioner’s Demonstrative Exhibit

Not Evidence

Ito’s “second transmitter-
receiver unit 80” discloses 
the claimed “second receiver”

Ito’s “first transmitter-receiver 
unit 50” discloses the claimed 
“second transmitter”



’543 Patent – All Elements of Claims 21 & 52 Disclosed or Obvious

74Petitioner’s Demonstrative Exhibit
Not Evidence’543 Pet., Paper 2, pp. 51-67. 

’543 Patent – Claim 21
21. An apparatus comprising: 

a plurality of spatially separated antennas; 

a first receiver configured to receive, through the plurality of spatially 
separated antennas, a cellular signal transmitted from a base station 
radio interface circuit;

a first transmitter configured to transmit a mobile device signal to a 
mobile device moving relative to Earth while the apparatus is moving 
relative to the base station radio interface circuit and in the same 
direction as the mobile device, the mobile device signal including data 
extracted from the cellular signal;

a second receiver configured to receive another mobile device signal 
transmitted from the mobile device; and

a second transmitter configured to transmit, using at least one of the 
plurality of spatially separated antennas, another cellular signal to the 
base station radio interface circuit while the apparatus is moving 
relative to the base station radio interface circuit and relative to Earth, 
the another cellular signal including other data extracted from the 
another mobile device signal.

• Claim 52 mirrors Claim 21



Disputed Issues

75’543 Pet. Reply, Paper 19, p. i; ’543 Sur-Reply, Paper 22, p. ii.
Petitioner’s Demonstrative Exhibit

Not Evidence

I. Claim Construction
A. Mobile Device  (See slides 18-22)

II. Ito + Paneth
A. Ito discloses a “mobile device”  (See slides 28-31)

III. Motivation to Combine
A. Ito + Paneth
B. Ito + Paneth + Gilhousen390
C. Ito + Paneth + Gardner



Disputed Issues – Motivation to Combine
Ito + Paneth

76
’543 Pet., Paper 2, pp. 29-32, 38-47; EX1005, Paneth, 

FIG. 2 (annotated); EX1004, Ito, FIG. 3 (annotated).
Petitioner’s Demonstrative Exhibit

Not Evidence

Ito’s MSS is similar to Paneth’s receiver

Ito’s MSS Receiver

Paneth’s Receiver



Disputed Issues – Motivation to Combine
Ito + Paneth

77EX1002, Ding Decl., ¶106; ’543 Pet., Paper 2, p. 29.
Petitioner’s Demonstrative Exhibit

Not Evidence

Ito acknowledges the problem of “high speed fading phenomena.”



Disputed Issues – Motivation to Combine
Ito + Paneth

78Ding Decl., EX1002, ¶107; ’543 Pet., Paper 2, pp. 29-30.
Petitioner’s Demonstrative Exhibit

Not Evidence

Paneth discloses solution to the problem of fading: 
spatial diverse antennas



Disputed Issues – Motivation to Combine
Ito + Paneth

79’543 Pet. Reply, Paper 19, pp. 16-17.
Petitioner’s Demonstrative Exhibit

Not Evidence

Carucel’s Expert’s Admission



Disputed Issues – Motivation to Combine
Ito + Paneth

80Petitioner’s Demonstrative Exhibit
Not Evidence

Exemplary combination of Ito and Paneth

’543 Pet., Paper 2, pp. 29-38; Pet. Reply, pp. 18-19.
EX1004, Ito, FIG. 3; EX1005, Paneth, FIG. 2 (annotated); Pet. 31.



Disputed Issues – Motivation to Combine
Ito + Paneth + Gilhousen390

81’543 Pet., Paper 2, p. 76.

It would have been obvious for the 
signals received by Ito’s MSS from 
the BSS to be CDMA signals

Petitioner’s Demonstrative Exhibit
Not Evidence



Disputed Issues – Motivation to Combine
Ito + Paneth + Gilhousen390

82’543 POR, Paper 16, pp. 24-25. 
Petitioner’s Demonstrative Exhibit

Not Evidence

Carucel argues FDMA/TDMA is 
incompatible with CDMA

FDMA/TDMA is compatible with CDMA for 
the same reasons discussed for the ’023 
patent. 

See Slides 51-53; Ding Reply Decl., EX1026, ¶¶49-61; ’543 Pet. 
Reply, Paper 19, pp. 20-24.



83’543 Pet., Paper 2, pp. 77-81.
Petitioner’s Demonstrative Exhibit

Not Evidence

’543 PO Sur-Reply, Paper 22, p. 17.

Carucel’s Argument VW’s Reply

’543 Pet. Reply, Paper 19, pp. 24-25.

Disputed Issues – Motivation to Combine
Ito + Paneth + Gardner



IPR2019-01101
’904 Patent

Petitioner’s Demonstrative Exhibit
Not Evidence 84



Instituted Grounds

’904 First Pet., pp. 5-6; ’904 First DI., p. 20; ’904 Second Pet., p. 6; ’904 Second DI., p. 20.

IPR2019-01101 (’904 Patent)

Claim(s) References

Ground 1 22, 23, 28-35, 40, 50, and 51 Gilhousen865 (EX1005) and Gilhousen390 (EX1006)

Ground 2 22, 23, 28, 29, 32-35, 40, 50, 51 Vercauteren (EX1007) and Forssén (EX1008)

Ground 3 30, 31 Vercauteren, Forssén, and Gilhousen390

Ground 4 56 Gilhousen865

Ground 5 57-59 Gilhousen865 and Gilhousen390

Ground 6 56 Vercauteren

Ground 7 57, 58 Vercauteren and Gilhousen390

Ground 8 59 Vercauteren, Gilhousen390, and Forssén

*Grounds 4-8 were originally numbered Grounds 1-5 in IPR2019-01573
Petitioner’s Demonstrative Exhibit

Not Evidence 85



’023 Patent vs. ’904 Patent

Petitioner’s Demonstrative Exhibit
Not Evidence

IPR2019-01103 (’023 Patent) – Claim 11
11. An apparatus configured to move relative to Earth, the 
apparatus comprising:

a plurality of spatially separated antennas; and

a receiver configured to receive fixed port signals from a 
fixed port through the plurality of spatially separated 
antennas; and

a transmitter configured to transmit radio frequency signals 
to a mobile device corresponding to the received fixed port 
signals.

IPR2019-01101 (’904 Patent) – Claim 22
22. An apparatus adapted to move in accordance with a 
movement of a mobile unit moving relative to a plurality of 
fixed radio ports, the apparatus comprising: 

a receiver adapted to receive a plurality of signals, each of 
the plurality of signals transmitted from each of the plurality 
of fixed radio ports within a frequency band having a lower 
limit greater than 300 megahertz; 

a transmitter adapted to transmit, within the frequency band, 
a resultant signal to the mobile unit in accordance with at 
least one of the plurality of signals; and

a processor adapted to maximize an amount of transferred 
information to the mobile unit by evaluating a quality of each 
of the plurality of signals transmitted from the plurality of 
fixed radio ports.

86



’904 Patent – Independent Claims 22, 34, and 50

’904 patent, Claims 22, 34, 50; ’904 First Pet., Appendix A.

’904 Patent – Claim 34
34. An apparatus adapted to move in accordance 
with a movement of a plurality of mobile units 
moving relative to a plurality of fixed radio ports at a 
velocity greater than a relative velocity of movement 
between each of the mobile units of the plurality of 
mobile units, the apparatus comprising: 

a first radio interface adapted to communicate with 
the plurality of fixed radio ports in a frequency band; 

a second radio interface adapted to communicate 
with the plurality of mobile units in the frequency 
bandwidth, the frequency having a lower limit 
greater than 300 megahertz; and 

a processor adapted to establish a communication 
link between the plurality of mobile units and at least 
one of the plurality of fixed radio ports based on a 
plurality of signal quality indicators, each of the 
signal quality indicators corresponding to each of a 
plurality of transmitted signals transmitted from the 
plurality of fixed radio ports. 

’904 Patent – Claim 22
22. An apparatus adapted to move in accordance 
with a movement of a mobile unit moving relative to 
a plurality of fixed radio ports, the apparatus 
comprising: 

a receiver adapted to receive a plurality of signals, 
each of the plurality of signals transmitted from each 
of the plurality of fixed radio ports within a frequency 
band having a lower limit greater than 300 
megahertz; 

a transmitter adapted to transmit, within the 
frequency band, a resultant signal to the mobile unit 
in accordance with at least one of the plurality of 
signals; and

a processor adapted to maximize an amount of 
transferred information to the mobile unit by 
evaluating a quality of each of the plurality of signals 
transmitted from the plurality of fixed radio ports.

’904 Patent – Claim 50
50. A method of providing a communication link 
between a communication network and a mobile 
unit having a motion relative to a plurality of fixed 
ports, wherein the plurality of fixed ports are 
communicatively coupled to the communication 
network, the method comprising the steps of:

moving a movable base station in accordance with 
the motion of the mobile unit;

receiving a plurality of signals at the movable base 
station, each of the plurality of signals transmitted 
from each of the plurality of fixed radio ports within a 
frequency band having a lower limit greater than 
300 megahertz;

transmitting, within the frequency band, a resultant 
signal to the mobile unit in accordance with at least 
one of the plurality of signals; and

maximizing an amount of transferred information to 
the mobile unit by evaluating a quality of each of the 
plurality of signals transmitted from the plurality of 
fixed radio ports.

Independent claims 22, 34, and 50 recite similar claim elements

Petitioner’s Demonstrative Exhibit
Not Evidence 87



’904 Patent – Independent Claim 56

EX1001, ’904 patent, Claim 56; ’904 Second Pet., 26-37.

’904 Patent – Claim 56
56. A method of providing a communication connection 
between a communication network and a plurality of 
mobile units having a motion relative to a plurality of fixed 
ports, wherein the plurality of fixed ports are 
communicatively coupled to the communication network, 
the method comprising the steps of:
establishing a first communication link between the 
plurality of mobile units and a first fixed port of the plurality 
of fixed ports through a movable base station having a 
motion in accordance with the motion of the mobile units; 
and
simultaneously handing off the plurality of mobile units to 
a second fixed port of the plurality fixed ports.

Petitioner’s Demonstrative Exhibit
Not Evidence 88



Undisputed Issues

89’904 POR, Paper 16, ii-v.

IPR2019-01101 (’904 Patent)
Previously 

Addressed for
the ’023 Patent?

Gilhousen865 + Gilhousen390 Discloses a Receiver Adapted to Receive a Plurality 
of Signals from a Plurality of Fixed Radio Ports
(See Slide 15; ’904 First Pet., p. 34-38)

Gilhousen865 + Gilhousen390 Discloses a Transmitter Adapted to Transmit a Signal 
to the Mobile Unit 
(See Slide 16; ’904 First Pet., p. 38-40)

Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to Maximize an
Amount of Transferred Information to the Mobile Unit
Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with 
a Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports
Vercauteren + Forssén Discloses a Transmitter Adapted to Transmit a Signal to the 
Mobile Unit

Petitioner’s Demonstrative Exhibit
Not Evidence

X
X
X



Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to 
Maximize an Amount of Transferred Information to the Mobile Unit

’904 First Pet., pp. 40-45.
Petitioner’s Demonstrative Exhibit

Not Evidence

Gilhousen865 + Gilhousen390 Discloses a Processor Adapted to 
Maximize an Amount of Transferred Information to the Mobile Unit

Gilhousen390, 13:4-32.

Gilhousen390, FIG. 2 (annotated).Gilhousen865, FIG. 4 (annotated).

Gilhousen390

90



Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with 
a Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports

’904 First Pet., pp. 61-63.
Petitioner’s Demonstrative Exhibit

Not Evidence

Vercauteren + Forssén Discloses an Apparatus Adapted to Move in Accordance with a 
Movement of a Mobile Unit Moving Relative to a Plurality of Fixed Radio Ports

Vercauteren, 16:47-64.
Vercauteren, FIG. 2 (annotated).

Vercauteren

91



Vercauteren + Forssén Discloses a Transmitter Adapted to Transmit 
a Signal to the Mobile Unit

’904 First Pet., pp. 66-69. Petitioner’s Demonstrative Exhibit
Not Evidence

Vercauteren + Forssén Discloses a Transmitter 
Adapted to Transmit a Signal to the Mobile Unit

’904 First Ding Decl., ¶247.

Petitioner’s Expert, Dr. Ding

Forssén, FIG. 3.Vercauteren, FIG. 2 (annotated).

92



Disputed Issues

93’904 Pet. Reply, Paper 22, pp. i-ii; ’904 POR, Paper 19, pp. ii-v. Petitioner’s Demonstrative Exhibit
Not Evidence

I. Claim Construction
A. Mobile Unit  (See slides 18-22)

II. Gilhousen865 + Gilhousen390
A. Gilhousen865 discloses a “mobile unit”  (See slides 37-39)
B. Gilhousen865 discloses an “apparatus adapted to move in accordance with a movement 

of a mobile unit” (Similar issue discussed in slides 34-36)
C. Gilhousen865/Gilhousen390 disclose “a transmitter adapted to transmit, within the 

frequency band, a resultant signal to the mobile unit”
D. Gilhousen865 discloses “simultaneously handing off the plurality of mobile units to a 

second fixed port of the plurality fixed ports” 
E. Gilhousen865/Gilhousen390 disclose “wherein the processor is further adapted to 

determine a best fixed radio port”



Disputed Issues

94’904 Pet. Reply, Paper 22, pp. i-ii; ’904 POR, Paper 19, pp. ii-v. Petitioner’s Demonstrative Exhibit
Not Evidence

III. Vercauteren + Forssén
A. Vercauteren discloses a “mobile unit”
B. Vercauteren/Forssén disclose an “apparatus adapted to move in accordance with a 

movement of a mobile unit”
C. Vercauteren/Forssén disclose a “processor adapted to … evaluat[e] a quality of each of 

the plurality of signals transmitted from the plurality of fixed radio ports”
D. Vercauteren discloses “simultaneously handing off the plurality of mobile units to a second 

fixed port of the plurality fixed ports”

IV.Motivation to Combine
A. Gilhousen865 + Gilhousen390 (See slides 54-58)
B. Vercauteren + Forssén
C. Vercauteren + Gilhousen390
D. Vercauteren + Gilhousen390 + Forssén



Gilhousen865 Discloses an “apparatus adapted to move in 
accordance with a movement of a mobile unit”

’904 POR, Paper 19, p. 44.

Carucel’s Argument

Petitioner’s Demonstrative Exhibit
Not Evidence 95



Gilhousen865 Discloses an “apparatus adapted to move in 
accordance with a movement of a mobile unit”

’904 First Pet., Paper 2, pp. 32-33; ’904 Pet. Reply, Paper 22, pp. 11-13.

VWGoA’s Expert, Dr. Ding

’904 Ding Reply Decl., EX1030, ¶26.
’904 Ding Reply Decl., EX1030, ¶27.

Petitioner’s Demonstrative Exhibit
Not Evidence 96



Gilhousen865 and Gilhousen390 Disclose “a transmitter adapted to 
transmit, within the frequency band, a resultant signal to the mobile unit”

’904 First Pet., Paper 2, pp. 38-40; ’904 Pet. Reply, Paper 22, pp. 13-14; 
’904 POR, Paper 19, p. 49.

VWGoA’s Expert, Dr. DingCarucel’s Argument

’904 Ding Reply Decl., EX1030, ¶31.’904 POR, Paper 19, p. 49.

Petitioner’s Demonstrative Exhibit
Not Evidence 97



The Combination of Gilhousen865 and Gilhouses390 Discloses 
the Elements of Independent Claims 22, 34, and 50

’904 First Pet., Paper 2, pp. 31-45.

’904 Patent – Claim 22

22. An apparatus adapted to move in accordance with a movement 
of a mobile unit moving relative to a plurality of fixed radio ports, the 
apparatus comprising: 

’904 First Pet., p. 31-34.

a receiver adapted to receive a plurality of signals, each of the 
plurality of signals transmitted from each of the plurality of fixed 
radio ports within a frequency band having a lower limit greater than 
300 megahertz; 

’904 First Pet., p. 34-38.

a transmitter adapted to transmit, within the frequency band, a 
resultant signal to the mobile unit in accordance with at least one of 
the plurality of signals; and

’904 First Pet., p. 38-40.

a processor adapted to maximize an amount of transferred 
information to the mobile unit by evaluating a quality of each of the 
plurality of signals transmitted from the plurality of fixed radio ports.

’904 First Pet., p. 40-45.

Petitioner’s Demonstrative Exhibit
Not Evidence 98



Vercauteren Discloses “a mobile unit”

’904 First Pet., Paper 2, pp. 61-63; ’904 Pet. Reply, Paper 22, pp. 20-23.

VWGoA’s Expert, Dr. Ding

’904 First Ding Decl., EX1003, ¶231.
Vercauteren, EX1007, FIG. 2 (annotated).

Petitioner’s Demonstrative Exhibit
Not Evidence

Vercauteren Discloses the Plain and 
Ordinary Meaning of “mobile device,” as 
well as VWGoA’s alternative construction

99



100Petitioner’s Demonstrative Exhibit
Not Evidence

Carucel’s Argument

’904 POR, Paper 19, p. 68.

Vercauteren Discloses “a mobile unit”



101’904 Pet. Reply, Paper 22, pp. 22-23.Petitioner’s Demonstrative Exhibit
Not Evidence

’904 Pet. Reply, Paper 22, p. 21.

Vercauteren Discloses “mobile 
device” even under PO’s proposal

Vercauteren Discloses “a mobile unit”



Vercauteren and Forssén Disclose a “receiver adapted to receive a plurality 
of signals … transmitted from each of the plurality of fixed radio ports”

’904 First Pet., Paper 2, pp. 62-66; ’904 Pet. Reply, Paper 22, pp. 23-24; 
’904 POR, Paper 19, pp. 65-66.

EX1035, Lanning Dep., 179:12-15.

Patent Owner does not dispute that Forssén’s receiver receives a plurality of signals

VWGoA’s Expert, Dr. Ding

Carucel’s Expert

Vercauteren, FIG. 2 (annotated).

’904 Ding Reply Decl., EX1030, ¶59.

Petitioner’s Demonstrative Exhibit
Not Evidence 102



Vercauteren and Forssén Disclose a “processor adapted to … evaluat[e] a quality 
of each of the plurality of signals transmitted from the plurality of fixed radio ports”

’904 First Pet., Paper 2, pp. 69-72; ’904 Pet. Reply, Paper 22, pp. 24-25;
’904 POR, Paper 19, pp. 69-73.

VWGoA’s Expert, Dr. Ding

’904 First Ding Decl., EX1003, ¶252.

’904 Ding Reply Decl., EX1030, ¶63.

Vercauteren

Vercauteren, EX1007, 16:65-17:2.

Petitioner’s Demonstrative Exhibit
Not Evidence 103



The Combination of Vercauteren and Forssén Discloses the 
Elements of Independent Claims 22, 34, and 50

’904 First Pet., Paper 2, pp. 61-72.

’904 Patent – Claim 22

22. An apparatus adapted to move in accordance with a movement 
of a mobile unit moving relative to a plurality of fixed radio ports, the 
apparatus comprising: 

’904 First Pet., p. 61-63.

a receiver adapted to receive a plurality of signals, each of the 
plurality of signals transmitted from each of the plurality of fixed 
radio ports within a frequency band having a lower limit greater than 
300 megahertz; 

’904 First Pet., p. 63-66.

a transmitter adapted to transmit, within the frequency band, a 
resultant signal to the mobile unit in accordance with at least one of 
the plurality of signals; and

’904 First Pet., p. 66-69.

a processor adapted to maximize an amount of transferred 
information to the mobile unit by evaluating a quality of each of the 
plurality of signals transmitted from the plurality of fixed radio ports.

’904 First Pet., p. 69-72.

Petitioner’s Demonstrative Exhibit
Not Evidence 104



Gilhousen865 discloses its airborne base station “simultaneously handing off the 
plurality of mobile units to a second fixed port of the plurality fixed ports”

’904 Second Pet., pp. 35-37; ’904 Pet. Reply, pp. 19-20.

Carucel’s Argument

’904 POR, pp. 89-90.

Gilhousen865, Claim 7.

Gilhousen865

Gilhousen865, 4:1-5.

Petitioner’s Demonstrative Exhibit
Not Evidence 105



Gilhousen865 discloses its airborne base station “simultaneously handing off the 
plurality of mobile units to a second fixed port of the plurality fixed ports”

’904 Second Pet., pp. 35-37; ’904 Pet. Reply, pp. 19-20.

Petitioner’s Expert, Dr. Ding

’904 Ding Reply Decl., ¶44.

Gilhousen865 discloses a hand-off, contrary to Patent Owner’s assertions

Petitioner’s Demonstrative Exhibit
Not Evidence 106



Gilhousen865 Discloses the Elements of Independent Claim 56

’904 Second Pet., pp. 26-37.

’904 Patent – Claim 56
56. A method of providing a communication connection between a 
communication network and a plurality of mobile units having a 
motion relative to a plurality of fixed ports, wherein the plurality of 
fixed ports are communicatively coupled to the communication 
network, the method comprising the steps of: 

’904 Second Pet., p. 26-32.

establishing a first communication link between the plurality of 
mobile units and a first fixed port of the plurality of fixed ports 
through a movable base station having a motion in accordance with 
the motion of the mobile units; and

’904 Second Pet., p. 33-35.

simultaneously handing off the plurality of mobile units to a second 
fixed port of the plurality fixed ports. ’904 Second Pet., p. 35-37.

Petitioner’s Demonstrative Exhibit
Not Evidence 107



Vercauteren discloses its roaming relay station “simultaneously handing off 
the plurality of mobile units to a second fixed port of the plurality fixed ports”

’904 Second Pet., pp. 60-62; ’904 Pet. Reply, p. 28; ’904 POR, pp. 92-93.

VWGoA’s Expert, Dr. Ding

’904 Second Ding Decl., ¶173.

Patent Owner does not dispute that Vercauteren discloses 
this element; rather, PO merely disputes whether this 
function is performed by Vercauteren’s roaming relay station. 
’904 Pet. Reply, p. 28.

Petitioner’s Demonstrative Exhibit
Not Evidence 108



Vercauteren Discloses the Elements of Independent Claim 56

’904 Second Pet., pp. 52-62.

’904 Patent – Claim 56
56. A method of providing a communication connection between a 
communication network and a plurality of mobile units having a 
motion relative to a plurality of fixed ports, wherein the plurality of 
fixed ports are communicatively coupled to the communication 
network, the method comprising the steps of: 

’904 Second Pet., p. 52-57.

establishing a first communication link between the plurality of 
mobile units and a first fixed port of the plurality of fixed ports 
through a movable base station having a motion in accordance with 
the motion of the mobile units; and

’904 Second Pet., p. 58-60.

simultaneously handing off the plurality of mobile units to a second 
fixed port of the plurality fixed ports. ’904 Second Pet., p. 60-62.

Petitioner’s Demonstrative Exhibit
Not Evidence 109



Gilhousen865 and Gilhousen390 disclose “wherein the processor is further 
adapted to determine a best fixed radio port” (Claim 28)

’904 First Pet., p. 46; ’904 Pet. Reply, pp.15-17; ’904 POR, p. 52.

Carucel’s Argument

’904 POR, p. 52.

Carucel did not propose a construction for the term “best 
fixed radio port,” and the claim itself defines the term.
’904 Pet. Reply, p. 15.

’904 patent, Claim 28.

Carucel did not challenge the prior art’s disclosure of 
“maximiz[ing] an amount of transferred information” in claim 22.

Petitioner’s Demonstrative Exhibit
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Gilhousen865 and Gilhousen390 disclose “wherein the processor is further 
adapted to determine a best fixed radio port” (Claim 28)

’904 Pet. Reply, p. 17.

Petitioner’s Expert, Dr. Ding

’904 Ding Reply Decl., ¶38.

Even considering Carucel’s narrow construction, 
Gilhousen865 and Gilhousen390 teach this element.

Petitioner’s Demonstrative Exhibit
Not Evidence 111



Motivation to Combine Vercauteren and Forssén

’904 First Pet., pp. 59-61.

VWGoA’s Expert, Dr. Ding

’904 First Ding Decl., ¶219.
’904 First Ding Decl., ¶226.

Petitioner’s Demonstrative Exhibit
Not Evidence 112



Motivation to Combine Vercauteren and Gilhousen390

’904 Second Pet., pp. 63-64; ’904 First Ding Decl., ¶226.

VWGoA’s Expert, Dr. Ding

’904 Second Ding Decl., ¶180.

Petitioner’s Demonstrative Exhibit
Not Evidence 113



Motivation to Combine Vercauteren, Gilhousen390, and Forssén

’904 Second Pet., pp. 72-75.

VWGoA’s Expert, Dr. Ding

’904 Second Ding Decl., ¶203.
’904 Second Ding Decl., ¶204.

Petitioner’s Demonstrative Exhibit
Not Evidence 114



Questions?

Petitioner’s Demonstrative Exhibit
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